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(57) Abstract: 

PURPOSE: To obtain the highly sensitive, high- 
performance, small and light device capable of 
simultaneously measuring three textures of sharpness of a 
coating surface. 

CONSTITUTION: Within a casing 11 of a measuring head 25, 
a light source 2, a piece of frosted glass 3, a stripe 
grating 4, a mirror 10 and a convex lens 5 in order on a 
light-projecting side, and a CCD camera 6 on a light- 
reception side are respectively arranged on the basis of 
an optical axis. A diaphragm 8 within the camera 6 is 
stopped to the limit of diffraction. An opening 12 is 
closed off with a piece of transparent glass 15, and four 
free legs 16 are installed in the head 25. 
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>x. 3t©@Wjse*-pR5nfca»)*«i;t;ccD 
^ >*t$&9©#^Bx*:>«@ia©aa££B 

[BH©i?J8«RW] 
[0 0 01] 

fe»r*." "~ """ - 

[0 0 0 2] 

imams) «jfe-a»«o#T^-9©ft«H©tt 

[ooo3] -t^-c, ittHofPMtftfisnicanirr 
©sw3t©an&saii/Ta8®©»««itt£ajrr-5^ 

tide. »8 0#6«*«I»M^IT4 MA 

x h?-f 7/t*->*ftgi i icia»L-e©Ei*jt« c 

ffffiT*a>5t>0TfcD, asBSi©im&&iswi 
£C C D* > ? 3 1 Xt h k StlSaSBB 1 ±©X h 5 

[0 0 0 4] HRMK©«**±tf*fclM«*±tf 



*fc©K»3i#»fc»Tx h 4 mm i t 

©E(Ba*fcttaai5iltCCD**73 1t©g»b 
*g<*$fcCCD*;*53 1 

[0 0 0 5] -tCTf. Sfi> 8B©<M!fc£BSfcae>. 
B9 i:*T<k5fc;* 7»?4 taail £©fflfc 

*ITU$ («Att»KBB6 3-1 8 2 1 0#»?l£ 
D . c©i5k:xh^^»T4tftgffii t«DHC 

aw^im** <a»iii±fcay:sn*xh7'f^© 
*ta©3te) im-r*©7?ie5icxh^^tt?4 

1 i©SSB£&< t Ztt<X*>+»1tmtM 

a. 

'#[00 0 6] .St, ccDJ5a&*9?tt..lttBi t 
ia»3ti*Jtictt6*t»*tccD*x5 3 nrt&Jt 

T. tf&©&fcft8 (lStt®383fc*fi) £feS££*t 
i&BT**. C©.fc3&&S©fcW3fcB*ff*fc©©- 
tt*tfB 1 0 Cwt.Mfc» 3fcS 
3 0£E»«3 0 a©ftAe883 0 bJfiHTWtt 
BSBtSiSfcUfcXiKy hS©#S£t,T»l*U 

A^«tt«aas^*itf«fi3 2 wmA-Mt 

[0 0 0 7] *^T£U:©.fc$ft3!e#*li> 1ft. ft*. 
«H 9 fc3t©WXa t UT©HD 3 3 fctO 

^-'>>^3 4rtfc«li!isnTV^. r©J;5&8fifc 

*wtii ^B©ffl«tt«B*asia«®it»jtt3* 

[0 0 0 8] 

5ft«*©»BBtt«iWg8fllcttRTtca^5i5lc 
^«fe±'««j|©iBXlr><5H5&KjijJtib5. 
. [0 0 0 9] *f*»*0B*>5*TH<. -*tfc»« 
tttt=a«©a8. tftt>^¥»« «WJD . MM 

(wo® , utm o+s> xBjssn, cne 

5 iaD©**Sfc«*l/T^* (?Btf« 

to . tzw ffi*©«B©3e*»Ttti:n6=as 



-480- 



3toOG*eS^SWklDB*t'>X3 1 a©M* 

?*&©£«* h 7#7 4 tag® i ©pg^rici;> 

Kmmznzm) tittitwxz 

54 iwi-A tag® i mumM&ti&tz z. t*i 

tfcO l/TX h5-f -tWt 4 taBffil KSWcBJttl 

8S©jrctt#&OB®&<**. 
CO 0.1 0] 3£*©8B03fc¥*-mSfiW)rSU: 
fct>-£©RfW*5. t&fcS. Hlji©i:5KSStt. 

fttoxmm xh9<r/B?4&B 
sbi torofcfli/vxsssstTxhM y»T4 
*as® l* esffiMiciinatTA LfcSWtt urn 

xm* z.wt'&ttf * z t k-ps&w. 

"100 1 1] a*©8H©3fc¥*Ttt, &6© 
fc^Bfcit*fc©#» 3 0 tX K5-f *B*4 t©iai 

©fc©. Bfcfc&BJWfcS Sa«t-6«:©fc 
tt^tiB©$fiS)^!^^?)*S<l/&^tntf)S;61 , , 8B© 

n. 

[0 012] *lc8jS©®£j|T*3i, £*©g@tt 
iftlSa 3 3*feO*->»*3 4rtCI9IBi^*S« 

mttm v j: 5 icBBSSBaB® i fcsyas t fc« 

ffiTfTfe**$it&V>. Lfc*t,T, aBBltfilBffi© 

fc»iP3 3St»lci<J:t*^tft^«^(ctt, # 

&%lCJ:«***SiTTBBB 1 ©tttt*ffl£T*fcH 
Bfc*»»D5*. Sfc. C©J:5fcBBSft!ffli*6 
l!l/TlttT€ftV>C2:tt, D#yhtJ:*itt<WWI 
«BBfcl/CW*. 

[0013] aii fcsrii &»tt©jB3 e 
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t>, 1r-Sr>9i 6rt0#¥*®8fl*S3 6©gStt 
l*lB®l)WPH©»&*aSLTtyT4>^n 
TV>*©T (0 1 1 (A) M). , AM®ftBS-l ' ® 
«^fctt»*WlT.L*oTft8ffll'©tttt*aS 

•ctftv>«^*t» d 5s (a 1 1 (b) m . 
[0014] B9fc*ta*©fl»a©«BTtt. 

BSD 3 3*e*^$tfXD£B©tt!gS$fc3$*|t 

#***:©> *a»c&tfexu »iaa*iffiv>S9rT 

10 B12IC*t«k5CBP3 3»:89l«7X3 79S)RD 

c©8B©J:?lcBI6B8BH:«»a«Tajgt 

iB£ffi©Pi>En!K#*n, J:n5BKfc)fc#it>fcC 
CD**? 3 lfcfcSAStl*©T, «#»^TBS 
Ttft<fcoTb*5. 

[ooi 5] c©i5»«*a«©iBi!iiic 
B*T&ahfc>©-c*9, mmm&zmm 

# ±S*5Jlt*tTfr. aeKaSffitfSBbTBfcta 

tatTr.^«^Bi©ssffittttB^Bsa«ta 

to o i 6] *mtt. m^mnjzsmz 
tit, ifr%mmmm&ox*mr*ztiftT! 

[0017] 

[BB*«»-r<5fc»©¥ga ±E©B»sast5fc 

©©*BBtt. Xl«^^->*aBBfcfflJ»l^ 

» ©a»?t©ans£jiBbTasB©B«ftsji!^r6a 
$Bt*Ka&&Bc*»T. xommmmxigis 

[0 0 18] *m\t* 7, hy<<Vn*->m 
g@£BKl^£Jt%©%n$8ftLT&£B©#t* 
ttSB«rSB8®ft«SISBBC*V»T. mtxh 

[0019] Xh5-f^->* 
BBBfcBltl/*©R»3K©anSBai/TaBB©# 
«tt*B«t*a«Btttt»«BBc*v>T, tenth 
o'r-i'WPi^ mmm. mm, zhn 

nmmmmx&Bfttt&Q&zifccDX?*® 

[0020] 
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«fc5Cftt). tt9IHSUl!»««lttfc*t<ft:a. ft*. 

«fi©tt"F«!i<ft:©"C**. 
[0 0 2 1] Hl(D***fc*V»T, #B2*6©#li 

aifcX£ir*cc d*? 9 it t sAsn-cmsn 

*. ft*. 9XV>X'l. 8D8*<fctfCCD*f 9li 
CCDjb*76*«f8l/0*5. 
■ [0 0 2 2] ZOtt. »!)8fcioT±B©i5fc:* 
9JHEK#f u <*£*?-$©?. «3#©fifl*t££T 

SttfcO*©MiE«*gA.fcDTS ;: tft< * h?-f 

x^m tass i o>W5K e> h c 

£S. cnc.fcDaSffil©5fc!)©***fiStfciSS 
1-*z:fcatTta<Mfcft*. tfc. *S!HSU**«a 
T*f <K>h*t£iKT? 1 b^5fc», fll/>X5t© 
B«fc*V>T>l > 5-f X#?4 SffiS©a3ftttBlCB 
<ci*fct; xh5478*4£aaai#sgH« 

5C±tf5Ci«tT?f*J:?Cft*. 36fc. tt08tt 

siirB#sa©#fcfc*svia«$*"r*©T?. 
*s^ctttft<ft*. zmfciogssaasi* 

6BUT©aiJfe9t5IffiCft*. . 

[0 023] ifc. mms\t'htmmo)9imn 

xrtt. *wxmiQteit$m<Dm2T!m£ 
&myst*mtsztin!^ enemas© 

[0 0 2 4] sec. swwra*. *-*»?»CBDtt 

»t6^#«B]«T^te0a«©aa€KJ:oT8s 

» t> JBMMB SttTWottHB fiET*4fc *»»H#tft 
WC&oXhKfttZCttfiXZZ. £©<fc5»c8B* 

80 8 fc^^T^asecwf^jtansoT^M© 
fflfctfua-?**. ifcBifts^-^csso 
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©?. I3fc.W8B©ttf8ffiT*6KJ:fc*»TS*. 
[0 0 2 6] 

acRWtS. B2lfc#6WK«i:*a8ffii*«ffl£8fi 

©-tt*jjcTfli$BT. hb (a) »iic-t©rta«a 
tstBBB. m (b) «-t©i5®HT**. ft*, 
a i tmo>MK.\mvmzttiT»z. 
[0 0 2 6] c©ftaaatta^B2 5B^aiEfi© 
A>r^-^'f^©a«'syHTftoT. %mxut 

10 ft*H|ai2Sfc^-J/>^ll*ffl*.TH*. c© 
>r~»^l lfcKK. «bfefi!C)tS2. *tt»«3, 

56®CttCCDA^76*BlJfr<5S^P>X7. KD 

ststxt c cd*? 9 mt* tven^ss? ttr 

SflCttShTU*. 3tS2tt/\ny>lt92 a tSM 
B2 b-Ciflcan. WXtt^MttWAim 
7-f^/^->)»tBia*.n&*7^fei>5ft^TVi5. 

«wan*©s«3e)j«5fc«a©ccD*j«56Ka:oT 

20 a"»Sti*J:5fcft?fV>*. ft:*, CCD** 56 "IT 
©HSCa^Snstii^C^Sa*^^-! 4 «M/ 

©mp 1 2ttaw«fc*aiW5;ii srssstu t 
nt-vyv i i ©jSffifc»*n?n#tti«T?*«*i 
a®afc©ia*©esjsi 6*»«o#itenTv^._ 
[oo2 7] «aai©±3ftaa*^?*«Be^> 
2 6 ©^BjftsaoifafcoviTaTidHKaflt*. 

3D *B«A,r H2 6©^**6Rm-*t. *» 
E©8*©®®«Sftffl©RD8lC*i. C©«D8 

a. #©@ffSjra»$i?»sn&Bgo. 2-o. 3 
«©s*i^>X7 tccDa? 9 k©ffltcEBanrn 

*. itai/fci^fc, C©*»K/han«0 8lcio 

x. ««d«ff»«aHi:ft*a*i/<ftv>3e««»t^T 
a*an5&», M^t>*&tt9fra©i8ft^j:T 

«)«Sli:L,T»^lCt6A4Ci:j5ftTf*«fc5l:ftO. 
£CT*35tK>H^5±^lCft0, g#l/>X7 

imz$it o *©)*Aiii«*ssjtft o ** c tft< x 
t*tT$*j:5fcft<&. *©*a*. asai©3«a?)© 

*/My*«t*»Wt©=IIBi (TO*. a»*.- ft* 

*) *BBfc»as<sjmc£*»?t*j:5.i:a 

S. C©«3> KD8fcJ:D«9$M»t<t3U<«*t/fc. 

' ctT, naaatsist. atto»6ft«a±*'j:&* 

9 *6»UT©*»tt©ate««pIffii:ft*. ft*. V>* 
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[0.0 2 8] %\zwtm%&$£^T&mz. z 

©3fc#»fcSSn*ib V>X 6 tt8ffifc±tf «fcft* b 
7<f7tt?4 «KKttl?c«s£»t< W<JiiW-. 
Sfc»©<b©T*?T\ ^©OV>X5*Atl«J:tK 
.fcoT* h 5f 4 *affi8fc**,i:5 fc&lfcW 
*J:t)!^Iffil:&D. Sffi*±tf:5r>8B2 SS/Mfc 
T£*<fc5i:*:>TV>S. SSK. Wii©J;5fc8D8 

65fc». fll^XStCRBfcfc^TXh Ml/ft* . 

4 *ttSoas£&gicii< stairs. a 
^4©ttB^3ak:pisi-rntfAiiaictt^TBA&^ 
tttiif fcx h ^4 sis® i * mm^m 

"OB*****, *DHB8B©*afc£BpTV>*. 
{ 0 0 2 9 ] ifc; *Httfi9T!tt. #82 fcOUT. B 
3fc*t,fc5fc, ^©^SoTAD-yvaiUa 
*K»«2boM«tt)t)tTa<tcEaU 3fcM>o -'20 

tin isaias«i&®T*^ft, mmnm 

±T?*0. X#7bfi©t>© GBfcAO~10* ) fctt 
[0 0 3 0] #as*«wt3tt*fc»©i«H8«3li. . 

t£3fcs^uT^fcimfitaoT^s»aaA©*5iirt a? 
TA«j*««ftaaa**«)©T. fwfctt-otf?** 

e>h#7*3«ttars. £©¥ii««3tt. H3fc 
*t<k5K. *S2*5©3C<^atAC©*|l|fcSfit 

*. tt»«t*«^t©mtr©*aiB**ifc«t 

*t. S£®«r»45X. *ifl8«Tl»85* (tfefc 
ISMS) rcfcplc, WIRfittfcaSiSfc 

y»?4 icijt*n5*««f^©5ia©«^ttjt««^ 
s<xm *©&& ¥tta«3««v>5i:tfcio 

T^£0*3&$a©#B2Ta£l^&B3** # 

»« 3 $aa uT&&*+aic&<*«k5fci/o>'&. 

th #aS»#Lt>:3tfS©&^SXh7^:/#M 

[0 0 3 1] *CC©8J£'\y K2 5®«ilHc^UTR 
Bt*i. ST. ^OffiAPtUTOir-^H© 

hdi 2fcagw?xi 5*nso#»6n, aa^? h 

2 6 gfc#8B»iflt:fco"0>*. Ctlfc«fcD, Ba*» 
HfcA? H 2 6rtBfcgAl,T**»S!9ifct,»fi©tt » 



S^y H 2 5 «g a Ji 1 6 fc J: Dig! 1 6Hin&fl: 
BK3a**n*£& B4lc*t,k5t:#7aB#S© 
RWjettCCD*^56fcAWU&K *©£»> fflP 

©4 mmmzmirtxsi&rw/Qm 

©»£Clfc B*t/fcW #7X®jWfcttfcatTa 
ISftlcS*: U < fc<r>5(J7XBT©gWtt£ < &5fc», 
[0 0 3 2] * fc, ffljg^? H 2 5 ©JSSlCttE3*©i 

ausi 6*<i»)#^enw4. c©aajei 6©-a 

SB 5 COiSS 1 6 tt. SfeSSattf-jl^g-f 
>hl7©JI@e«©^'f^ii;©S3fe-C. 
tftffal 8rt»©#ttafc©#BS«<br>TU.5. 

1 7Ktt7i^h 1 93waDmtsnT*D. a&sfc 

1 8 ttSfcA? H 2 5 mm 1©±CBV»«^T?B» 
*f : a? ¥ 2- 5 '® BBJ; 0* ZliMmp? fcfc t. 

*. c©iaicg*jsi6«a^iii§aft©x-f^ 

iCTb* ftBP»*i»t tIStrflittgft© fc©?**fc 
*. asai^AB-c»?T^£%©i^stitpgs©§3 
saaicaffit-sz: tici mm ifrt><DKm&% 
fcccD*>7 6T?t6^t*j:t*t-es«. ft*, c© 
iiKjii esa^ctTatefca^y H2 ssa 

>7 6I*J©8D 8tt@ffHI!«iSt*»fcTSW©T. . 
1313.1 2*&©^aiS£tt.RD stctrmt^ai&a 

H 2 5 Sa^ffi 1 * 6« UTffljrr 4 H i^ffifcft 

[0 0 3 3] SSIC, *IOI«Ttt. aax'Tsr^a^ 

s«2 ofc^Y-sgsataaasnTSD, -imm 

[oo3 4] *i8Wfc«kntf, aa©«t7ic. a 
o 8 icfc ^Ta?^aa*»aBwc«* i/ 1> h*t£c 
KT^7«fc5c^5fc«>. aaai©tt«tc*ctii 
as^sEictiiiiitpiigt^s. t^t)%, ®«aa 
$±»f 4fcft-»»:«att<t5 ^« ^s < a«t« 

^) fctt, Bl3lC^t<k5lCCCD^76?i:6jL 

en*x m ya*^s<anTB©x h7-r ^5 

ttT, aaai©B3at:5a^)»^^« 
6fc«a«*T>fTx w ^a©an*«i«r*- 
aa'«f«a»*j*vj«6K»iaa*±>fcxh7 
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X5 Cjfi^<^C«ttS*»5^tt»86ai'>X«til 

ffl 1 OttttC^UTiftWKSSHfflSm^* 
(0 0 3 5 J fiftC, H©aiJ|Ay H 2 5$JBHTft|S 

■ W&om&TUbi.- Z.Z.X; : %n<DRto*b7<<~7 
/X*->tt»£A? H 2 5 CffWTV»«t=:^— 1 3<0 
HBiSJ::XB* L*VtfWS©/J>8|Kx*XU 
*SnfcH»T*Dv.H«l'0=t)0»fitt. PGDffirtt 
(S*©PGDitffia<oafil?¥SS <U>-TM> Sat* 

[0 0 3 6] C© J: 3 fc,^ES«fc«fc*ltf CCD* 
*?6©8D 8*«©@«IS»j!r«tT«oTl^lS« 
..S*^»K*t<l/fc©T. *P?*©ftS#£C"C* 

ttfcD*©fl^»$«Afc9*SC£ft<X WX 
*»4 £ &8® 1 ©PCtrfc K> h zzmi Z tifiXt 
5. UfctoT. a»Bl©5toD©^K 

[0 0 3 7] 'tttMMTtt. ±g©<t5ICtt?# 

>X5 £©W«IC*HT* h5-f ^4 Sttfi©aa 

mmtEntnaz b ?m-4 z&m 1 

[0 0 3 8] *SQgflTtt. ±fB©«fc5fc:KD 

8 tm<bEmnmt-vmnx^itmmh\i 

«&<&*. l£ffl?X> 8£AyK2 5fc£16*]8t 
[0 0 3 9] *fc. ±B©<fc5fctt9 8fc,l:9}fc?#8! 



©. ffiSHi©IHliib©gffilcj5i;fcSStjSasi*fT5i:t 
j&tpJtBfcfc*. l/fcrtbT* fl*tfXh5'fX&?4fc 

mix. it d »«v>ttflV'>X6 kUpjttaiUAna 

[0 0 4 0] St, *H«05ICcfcn«. #ttS«#B* 
*fc©fct9^S©^»fi3<£ffiJSUfc©T. x 

i» k 5* turn m&*tiz%wmQ>mam$* 

[0 0 4 1] *HiS0|7?t£ ^S25fetSfc 

Lfcfca. §&8®ltfftl©^lc|i^ffi©ffl©5iaUt 
8JDU AMEftl/rtDjteU^ftStftgrft:: 

'• [0 0 4 2] *fcv #*JSflTli. .*r~-»tf 1 1 ©H 

a> pi 2 taififiwi 1 5 D^^cajeAyH 25* 

ffiS8KilcUfc©T. BSffl^fciSttlBttT©** 

htt&». *9T» ©gv^c^D.. snafus 

JrT!©f£«j&fi>rtglcas. 
[0 0 4 3] 3&Kv*SQSHTtt» H£AyF2 5fc 

isfipiiB^a as 1 6 «oftwk©T. 1 m 
mxfoxhB&oft&tmQ&zsmztmfrn 

"£tfcioTlSi81*6©EW**Sl||CCCD*^ 

30 mv&m&tzztwxzs. ' 

[0 0 4 4] Sfc, SffiAyF25C^ 
Lfc©T» ^S2^CCD*^56. *^-13«© 

i^fi«a»©^i«2tfii«tt*tisu:r.<5e^. tx^i: 

[0 0 4 5) flX, £lt©«t5fc«JS 

40 ^icfcD^-oafcT'bsiersttjjtTg^. 

-t©B. ^^-13^*i5lJg«gfSI*Ct*t 
[0046] 

o)®mm&zx-t!&nit&Q ®m t^xm* 
mtmt>*>x±t<tiz. ^oittbmm&m^ 
z.xbbitvyw&iztztti. ik$ox> x 

so tittrntottt*. &u>xt(omxxb 
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? 6 mmmmucmz ta^t* 

[0 0 4 7] tfc, *56«fcJ:tl«. ROICfcM&ff 

*. 

[0 0 4 8] 3 h fc> *365lfc«kntt. M«« 
*ft*t0&n3. 



12 



10 



C5«jg0Ti&*. 

IB 3 ] H 2 <Wfci8®fllJ£0T&*. 

894] B2fi!^!t«OSiWfcftt«BT7»5. 
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